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Guide elements in toolmaking -

Professional selection and maintenance



Tasks / Challenges / Solutions

Tasks

• Sufficient part quality

• Low maintenance effort

Challenges

• Tilting/Shifting caused by press

• Tilting/Shifting caused by process

Solutions

• Guiding accurate and repeatable

• Absorbing forces and torques
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Definition – Accuracy / Precision

Accuracy

„Accuracy is how close a given set of 

measurements are to their true value“ 

-> Accurate

Precision

„Precision is how the measurements are to each 

other“ 

-> Repeatable
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Technical paper – Influence of guide elements

Influence

▪ Reduction of tilting up to 13,5%

▪ Reduction of shifting up to 85%

Requirements

▪ Stiffness of tool and press

▪ Quality of tool and press
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Technical paper:

Guide elements in tools and accuracy behaviour of press und 

die set – H.-W. Wagner, H. Riese



Sliding bearings - General

Suitability

▪ High loads / High impacts  

Risks

▪ Self-locking of guide-elements

▪ Inaccurate and imprecise

Limits

▪ Maximum speed: 15 – 25 m/min

▪ Maximum strokes: ~ 400 strokes/min
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Sliding bearings - ISO llimits and fits

Clearance fit

„Dimensions of hole and shaft are such that 

always clearance or gap is existing between hole 

and shaft”

2-pillar-die sets

20 - 50% of single clearances consumed

4-pillar-die sets

Over 50% of single clearances consumed
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Sliding bearings - Tribology

Target

▪ Low maintenance effort

▪ Low friction

Risks

▪ Insufficient lubrication film (insufficient heat 

transportation)

Aspects

▪ Specific bearing load (p*v – value)

▪ Environmental conditions
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Slide guide, bronze-plated (ECO-LINE)

Guide bush: ᴓ25H5 (+0,009/+0,002)

Pillar: ᴓ25h4 (-0,002/-0,006)

Max. clearance: 0,015mm

Min. clearance: 0,004mm

Precision slide guide, sintered ferrites

Guide bush: ᴓ25 (+0,019/+0,014)

Pillar: ᴓ25 (-0,004/-0,006)

Max. clearance: 0,025mm

Min. clearance: 0,018mm

Slide guide with non-liquid lubricant pockets

Guide bush: ᴓ25H7 (+0,021/+0,000)

Pillar: ᴓ25f6 (-0,020/-0,0033)

Max. clearance: 0,054mm

Min. clearance: 0,020mm

Precision slide guide, sintered ferrites

Guide bush: ᴓ25 (+0,012/+0,007)

Pillar: ᴓ25 (-0,000/-0,002)

Max. clearance: 0,014mm

Min. clearance: 0,007mm

Δ 0,011mm}

Δ 0,034mm}

Δ 0,007mm}

Δ 0,007mm}
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Ball stroke

= tool stroke/2

Guide bush, ball bearing

Stroke

Pillar



Ball bearings - General

Suitability

▪ High precision, low friction, (flexibility)

Risks

▪ Flexibility -> low accuracy

▪ Stroke limit

Applications

▪ Applications starting from ~ 400 strokes/min
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Roller bearing

Sliding bearing

High stroke-speed

High precision

High Impact

Wear resistance

Pillar 

misalignment
High load 



Pillar mounting

Stiffness

▪ Mainly depending on type of mounting

Load capacity

▪ Mainly depending on mounting place 

▪ Mounting on movable plate 8 times higher
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Guide pillar with center fixing

▪ Stiffness 8-times higher

Progression lamination die set unit
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Sliding guides - Slip stick effect

Problem: Self-locking of guide-elements

Trigger: Torques / outer-middle forces

Factors: Short guide length / high friction / low 

stiffness and quality

Formula:

L > 2 * a * µ

L .. Guide length

a … gap

µ .. Co-efficient of friction
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Sliding guides - Slip stick effect

Problem: Self-locking of guide-elements

Trigger: Torques / outer-middle forces

Factors: Short guide length / high friction / low 

stiffness and quality

Formula:

L > 2 * a * µ

L .. Guide length

a … Gap

µ .. Co-efficient of friction
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Multiple guiding systems

Combination of multiple guiding systems… 

… for increasing accuracy and stiffness

… for covering quality issues

Results

• Insignificant increasing of accuracy 

• Significant increasing of maintenance effort

Solution

• High precision and accuracy at working position

with centering-elements
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Follow-on-die for producing recuperator discs 

(Source: Meclostampi)



Sources

https://www.pfeiffer-vacuum.com/de/know-how/

https://www.vision-doctor.com/

Werkzeugführungen und Genauigkeitsverhalten 

von Presse und Werkzeug – H.-W. Wagner, H. 

Riese

Einfluss von Führungen an Stanzwerkzeugen auf 

Werkzeug, Werkstück und Arbeitsmaschinen – 

Hans Schmitt

https://www.dewetron.com/wp-

content/uploads/2022/06/precision1-1024x583.jpg

Accuracy and precision – Wikipedia

https://www.rapiddirect.com/wp-content/uploads-

v0/2021/03/clearance-fits.jpg

Erkenntnisse zur Konzeption von 

Stanzwerkzeugen – Josef Kröner, Erlangen

„Die Welt der Normalien“ – FIBRO GmbH

Katalog FIBRO GmbH

https://de.wikipedia.org/wiki/Schubladeneffekt
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